Abstract. In recent years, the advancement in gaming interface has paved ways for faster and more interactive gameplay. There is now an increasing trend of using Natural User Interface (NUI) for computer games. This has also brought forward new challenges in game design. When designing games using nontouch based NUI, it is not simply replacing existing interaction techniques with the NUI. Many considerations must be addressed to create the effective user experience when using NUI. In this paper, discussions of ten game design considerations have been presented. These ten design considerations can be classified into three main categories. Since the use of NUI is a new phenomenon in games, the design considerations presented in this paper are by no means exhaustive. However, the discussions provided in this paper can reveal potential areas for future research in the field of non-touch based NUI for games.
Introduction
Game development backdrop is constantly evolving, swayed by the proliferation of gaming hardware interfaces. Current generation of computer games has shown a trend for gaming experiences that produce realistic and "natural" interaction techniques. This trend was started by Nintendo's Wii video gaming console where the Wii Remote (or Wiimote) mimics a player's physical action like swinging a sword, a golf club or a tennis racquet, in which the avatar that the player is controlling is also performing the same action in the game. This was followed by the recent trend and phenomenon, i.e. the introduction of a non-touch based Natural User Interface (NUI) device such as Microsoft Kinect. With a non-touch based NUI device, players are able to interact with/in games using their entire bodies, e.g. making a throwing gesture in a bowling ball game, a lashing gesture in such sword duel game etc. Such non-touch based NUI hardware [1] was able to impact the divergence of the gaming marketplace and at the same time game designers are posed with sub-sequent challenges in new game designs and metaphors. According to Nash [2] , "The goal of these new interfaces is simple: to reduce the entry barrier for everyone whilst still including traditional gamers", and to accomplish this goal, new game design considerations must be addressed to accommodate non-touch based NUI. Game design is an integral subset of game development. Adams [3] defines game design as the process of "imagining a game, defining the way it works, describing the elements that make up the game (conceptual, functional, artistic, etc.), and transmitting information about the game to the team who will build it." Brathwaite and Schreiber [4] describe game design as the process of designing the content and rules of a game in the pre-production stage and the design of gameplay, environment, and storyline, characters during production stage. Using non-touch based NUI in games is not simply replacing existing interaction techniques. A lot of new considerations must be carefully thought out, planned and implemented, or otherwise the gameplay will suffer and, could cause frustration and dissatisfaction to the players. This paper discusses non-touch based Natural User Interface (NUI) and the factors that have to be considered by designers of games in designing games that uses this new trend of interface. Since the use of non-touch based NUI is a new phenomenon in games, the factors described in this paper are by no means exhaustive. They will evolve as more and more game developers embraces and utilizes NUI in their games. However, the factors outlined in this paper should give a good start for those considering the use of NUI in their games.
Natural User Interface (NUI)
According to Adams [3] , the purpose of a User Interface (UI) is that it "creates the player's experience, making the game visible, audible, and playable." The role of UI is of primary importance because from the player's interaction with the UI, he/she perceives whether the game is "satisfying or disappointing, elegant or graceless, fun or frustrating." Adams further stated that since the UI is the intermediary element between the player and the internals of the game, the UI 'knows' all about any supported input and output hardware. The UI translates the player's input and actions in the real world; via Windows, Icons, Menu, Pointing device (WIMP)-based or natural-based, into respective actions in the game world; passing on those actions to the core mechanics, and presents the internal data that the player needs in each situation in visible and audible forms. NUI allows a player to execute relatively natural motions, movements or gestures that they can quickly master and be able to manipulate on-screen content. The objective of NUI is to make the player feels "natural". McMahan et al.
[5] consider natural interaction techniques as "…those techniques that mimic real-world interaction by using body movements and actions that are similar to those used for the same task in the physical world."
Types of Devices for Natural User Interface
Natural interaction can be experienced when interacting with hardware devices that allow player to control the UI directly. The first type consists of devices that allow for
